J 



PCT 



world 



INTELLECTUAL PROPERTY ORGANIZATION 
Internationa] Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 
C07D 223/28, A61K 31/55 



Al 



(11) International Publication Number: WO 96/31481 

(43) Internationa] Publication Date: 10 October 1996 (10.10.96) 



(21) International Application Number: PCT/DK96V00141 

(22) International Filing Date: 1 April 1996 (01 .04.96) 



(30) Priority Data: 
0407/95 
1002/95 



7 April 1995 (07.04.95) DK 
1 1 September 1995 ( 11 .09.95) DK 



(71) Applicant: NOVO NORDISK A/S [DK/DK); Novo Alle\ DK- 

2880 Bagsvard (DK). 

(72) Inventors: MADSEN, Peter, Ulvebjerg 7, DK-2880 Bagsvard 

(DK). ANDERSEN, Knud, Erik; Nflddelungen 122, DK- 
2765 Smfflum (DK). DORWALD, rTorenzio, Zaragossa; 
Klokkedybet 3D, DK-2730 Hcrlcv (DK). J0RGENSEN, 
Tine, Krogh; Stavnsbjerg A116 80, DK-2730 Herlev (DK). 
ANDERSEN, Henrik, Sune; Kastelsvej 24 sUn., DK-2100 
K^benhavn 0 (DK). HOHLWEG, Rolf, Nybovej 6, DK- 
3490 Kvistgaard (DK). OLSEN, Uffe, Bang; Horsbred 1 1 1, 
DK-2625 Vallensbzk (DK). 



(81) Designated States: AL, AM, AT. AU, AZ. BB, BG, BR, BY. 
CA, CH, CN, CZ, DE, DK, EE. ES, FI, GB. GE, HU, IS, 
JP, KE, KG, KP, KR, KZ, LK, LR, LS, LT, LU. LV, MD, 
MG, MK. MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, 
SE. SG. SI SK, TJ, TM, TR, TT, UA, UG, UZ, VN. ARIPO 
patent (KE, LS, MW, SD, SZ, UG), Eurasian patent (AM. 
AZ. BY. KG. KZ, MD, RU. TJ, TM). European patent (AT, 
BE. CH. DE, DK. ES. FI. FR, GB, GR, IE. IT. LU, MC, 
NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI. CM, GA. 
GN, ML, MR, NE. SN, TD, TG). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: NOVEL HETEROCYCLIC COMPOUNDS 
(57) Abstract 

A compound of formula (I), in which Z is selected from 
(a), (b), (c) and (d). The present invention relates to novel N- 
substituted amino acids and esters thereof in which a substituted 
alkyl chain forms part of the N-substituent or salts thereof, 
to methods for their preparation, to compositions containing 
them, and to their use for the clinical treatment of painful, 
hyperalgesic and/or inflammatory conditions in which C-fibers 
play a pathophysiological role by eliciting neurogenic pain or 
inflammation. 




<D 



R« 



M (CM; 



I ■ 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AM 


Armenia 


GB 


United Kmgriont 


MW 


Malawi 


AT 


Austria 


GE 


Georgia 


MX 


Mexico 


AU 


Australia 


GN 


Guinea 


NE 


Niger 


BB 


Barbados 


GR 


Greece 


NL 


Neiherlands 


BE 


Belgium 


HU 


Hungary 


NO 


Norway 


BF 


Burkina Faso 


IE 


Ireland 


NZ 


New Zealand 


BG 


Bulgaria 


IT 


Italy 


PL 


Poland 


BJ 




JP 


Japan 


FT 


Portugal 


BR 


Brazil 


KE 


Kenya 


RO 


Romania 


BY 


Belarus 


KG 


Kyigyuan 


RU 


Rutiian Federation 


CA 




KP 


Democratic People's Republic 


SD 


Sudan 


CF 


Central African Republic 




of Korea 


SE 




CG 


Congo 


KR 


Republic of Korea 


SG 


Singapore 


CH 


Switzerland 


KZ 




SI 


Slovenia 


a 


Cote d'lvoire 


U 


Uectaenstein 


SK 


Slovakia 


CM 


Cameroon 


LK 


Sri Lanka 


SN 


Senegal 


CN 


China 


LR 


Liberia 


sz 


Swaziland 


CS 


Cxectnlovakii 


LT 


litbsania 


TD 




CZ 


Crrrh Republic 
Germany 


LU 


Luxembourg 


TG 


Togo 


DE 


LV 


Latvia 


TJ 


Tajikaun 


DK 


Denmark 


MC 


Monaco 


TT 


Trinidad and Tobago 


EE 


Estonia 


MD 


Republic of Moldova 


UA 


Ukraine 


ES 


Spam 


MG 


Madagascar 


UG 


Uganda 


n 


Finland 


ML 


Mali 


US 


United States of Ante 


FR 




MN 


Mongolia 


UZ 


Uzbekistan 


GA 


Gabon 


MR 


Mauritania 


VN 


Viet Nam 



WO 96/31481 



PCT/DK96/00141 



Novel heterocyclic Compounds 
Field of the Invention 

The present invention relates to novel N-substituted amino acids and esters 
5 thereof in which a substituted alkyl chain forms part of the N-substituent or salts 
thereof, to methods for their preparation, to compositions containing them, and to 
their use for the clinical treatment of painful, hyperalgesic and/or inflammatory 
conditions in which C-fibers play a pathophysiological role by eliciting neurogenic 
pain or inflammation. The invention also relates to the use of the present com- 
10 pounds for the treatment of insulin resistance in non-insulin-dependent diabetes 
mellitus (NIDDM) or aging, the present compounds knowing to interfere with 
neuropeptide containing C -fib res and hence inhibit the secretion and circulation of 
insulin antagonizing peptides like CGRP or amylin. 

Background of the Invention 

15 The nervous system exerts a profound effect on the inflammatory response. 
Antidromic stimulation of sensory nerves results in localized vasodilation and 
increased vascular permeability (Janecso et al. Br. J. Pharmacol. 1967, 31, 138- 
151) and a similar response is observed following injection of peptides known to 
be present in sensory nerves. From this and other data it is postulated that 

20 peptides released from sensory nerve endings mediate many inflammatory 
responses in tissues like skin, joint, urinary tract, eye, meninges, gastro-intestinal 
and respiratory tracts. Hence inhibition of sensory nerve peptide release and/or 
activity, may be useful in treatment of, for example arthritis, dermatitis, rhinitis, 
asthma, cystitis, gingivitis, thrombo-phlelitis, glaucoma, gastro-intestinal diseases 

25 or migraine. 



WO 9601481 



PCI7DK96/00141 



2 

Further, the potent effects of CGRP on skeletal muscle glycogen synthase activity 
and muscle glucose metabolism, together with the notion that this peptide is 
released from the neuromuscular junction by nerve excitation, suggest that CGRP 
may play a physiological role in skeletal muscle glucose metabolism by directing 

5 the phosphorylated glucose away from glycogen storage and into the glycolytic 
and oxidative pathways (Rossetti et al. Am. J. Physiol. 2S4. E1-E10, 1993). This 
peptide may represent an important physiological modulator of intracellular 
glucose trafficking in physiological conditions, such as exercise, and may also 
contribute to the decreased insulin action and skeletal muscle glycogen synthase 

10 in pathophysiological conditions like NIDDM or aging-associated obesity (Melnyk 
et al. Obesity Res. 2, 337-344, 1995) where circulating plasma levels of CGRP 
are markedly increased. Hence inhibition of release and/or activity of the 
neuropeptide CGRP may be useful in the treatment of insulin resistance related to 
type 2 diabetes or aging. 

15 In US Patent No. 4,383,999 and No. 4,514,414 and in EP 236342 as well as in 
EP 231996 some derivatives of N-(4,4-disubstituted-3-butenyl)azaheterocyclic 
carboxylic acids are claimed as inhibitors of GABA uptake. In EP 342635 and EP 
374801, N-substituted azaheterocyclic carboxylic acids in which an oxime ether 
group and vinyl ether group forms part of the N-substituent respectively are 

20 claimed as inhibitors of GABA uptake. Further, in WO 9107389 and WO 9220658, 
N-substituted azacyclic carboxylic acids are claimed as GABA uptake inhibitors. 
EP 221572 claims that 1-aryloxyalkylpyridine-3-carboxylic acids are inhibitors of 
GABA uptake. 

Description of the Invention 

The present invention relates to novel N-substituted amino acids and esters 
thereof of formula I 
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(I) 



I 

Z 



wherein R 1 and R 2 independently are hydrogen, halogen, trifluoromethyl, hydroxy, 
C^-alkyl or C^-alkoxy; and 

Y is >N-CH 2 -, >£H-CH 2 - or >£=CH- wherein only the underscored atom par- 
5 ticipates in the ring system; and 

X is -O-, -S-, -C(R 6 R 7 )-, -CH 2 CH 2 -, -CH=CH-CH 2 -, -CH 2 -CH=CH-, -CH 2 -(C=0)-, - 
(C=0)-CH 2 - ( -CH 2 CH 2 CH 2 -, -CH=CH-, -N(R 8 )-(O0)-, -(C=0)-N(R a )-, -0-CH 2 -, - 
CH 2 -CK -S-CH 2 -, -CH 2 -S-, -(C=0)-, -N(R 9 )- or -(S=0)- wherein R 6 , R 7 , R a and R 9 
independently are hydrogen or C 1<6 -alkyl; and 
10 r is 1, 2 or 3; and 
Z is selected from 
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wherein n is 0 or 1; and 

R 3 is -(CH 2 ) m OH or -(CH 2 ) 8 COR 4 wherein m is 0, 1 f 2, 3, 4, 5 or 6 and s is 0 or 
1 and wherein R 4 is -OH, -NH 2 . -NHOH or C^-alkoxy; and 
5 R 5 is hydrogen, halogen, trifluoromethyl, hydroxy, C^-alkyl or C^-alkoxy; and 
R 10 is hydrogen or C^-alkyl; 
A is C^-alkylene, C^-alkenylene or C 2 . 6 -alkynylene; 
or a pharmaceutical^ acceptable salt thereof. 

10 The compounds of formula I may exist as geometric and optical isomers and all 
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isomers and mixtures thereof are included herein. Isomers may be separated 
by means of standard methods such as chromatographic techniques or frac- 
tional crystallization of suitable salts. 

5 Preferably, the compounds of formula I exist as the individual geometric or 
optical isomers. 

The compounds according to the invention may optionally exist as pharmaceuti- 
cally acceptable acid addition salts or - when the carboxylic acid group is not 
10 esterified - as pharmaceutical acceptable metal salts or - optionally alkylated - 
ammonium salts. 

Examples of such salts include inorganic and organic acid addition salts such 
as hydrochloride, hydrobromide, sulphate, phosphate, acetate, fumarate, 
15 maleate, citrate, lactate, tartrate, oxalate or similar pharmaceutically acceptable 
inorganic or organic acid addition salts, and include the pharmaceutically 
acceptable salts listed in Journal of Pharmaceutical Science, fifi, 2 (1977) 
which are hereby incorporated by reference. 

20 The term "C 14 -alkyP as used herein, alone or in combination, refers to a 

straight or branched, saturated hydrocarbon chain having 1 to 6 carbon atoms 
such as e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert- 
butyl, n-pentyl, 2-methylbutyl, 3-methylbutyl, n-hexyl, 4-methylpentyl, neopentyl, 
n-hexyl, 1,2-dimethylpropyl, 2,2-dimethylpropyl and 1,2,2-trimethylpropyl. 

25 

The term "C^-alkoxy" as used herein, alone or in combination, refers to a 
straight or branched monovalent substituent comprising a C^-alkyl group linked 
through an ether oxygen having its free valence bond from the eth r oxygen 
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and having 1 to 6 carbon atoms e.g. methoxy, ethoxy, propoxy, isopropoxy, 
butoxy, pentoxy. 

The term "halogen" means fluorine, chlorine, bromine or iodine. 

5 

Illustrative examples of compounds encompassed by the present invention 
include: 

3- (N-Methyl-N-(3-(10,11-dihydrodiben2o[a,d]cyclohepten-5-ylidene)-1- 
10 propyl)amino)propionic acid; 

4- (N-Methy1-N-(3-( 10,11 -dihydrod ibenzo[a ,d]cy clohepten-5-ylidene)-1 - 
propyl)amino)butyric acid; 

15 3((3-(10,1 1-Dihydro-5H-dibenz[b ( f]azepin-5-yI)-1-propyl)amino)propionic acid; 

Z-^N^SKIO.H-Dihydro-SH-dibenztb.flazepin-S-yO-l-propyl^N-methyl- 
amino)succinic acid; 

20 2-((3-(10,1 1-Dihydro-5H-dibenz[b,f]azepin-5-yl)-1-propyl)amino)benzoic acid; 

4-(N-(3-(1 0, 1 1 -Dihydro-5H-dibenz{b,fJazepin-5-yl)-1 -propyl)-N-methylamino)-1 - 
methyl-3-piperidinecarboxylic acid; 

25 2-(N-(3-(10,11-Dihydro-5H-dibenz[b t f]azepin-5-yl)-1-propyl)-N-methyl- 
amino)nicotinic acid; 

2-((N-(3-(10,11-Dihydro-5H-dibenz[b,f]azepin-5-yl)-1-propyl)-N-methyl- 
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amino)methyl)benzoic acid; 

2-(N-(3-(1 0 J 1-Dihydro-5H^ 
cyclohexanecarboxylic acid; 

5 

2-(3-(1 0,1 1-Dihydro-5H-dibenz[b,f]azepin-5-yI)-1-propylamino)- 
pyridin-3-ol; 

3-((3-(10J1-Dihydro-5H-dibenz[b,f]azepin.5-yl)-1-propyl)amino)benzoic acid; 

10 

2-<(3-(1 0, 1 1 -Dihydro-5H-dibenzo[a t d]cyclohepten-5-ylidene)-1 -propyl)amino)- 
benzoic acid; 

15 2-(N^3-(3-Chloro-10,11<Iihydro-5H^^ 
benzoic acid; 

5-Bromo-2-(N^3-(10,11^ihydro-5H<^ 
propyl)amino)benzoic acid; 

20 

or a pharmaceutical^ acceptable salt thereof. 

As used herein, the term "patient" includes any mammal which could benefit 
from treatment of neurogenic pain or inflammation or insulin resistance in 
25 NIDDM. The term particularly refers to a human patient, but is not intended to 
be so limited. 

It has been demonstrated that the novel compounds of formula I inhibit 
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neurogenic inflammation which involves the release of neuropeptides from 
peripheral and central endings of sensory C-fibres. Experimentally this can be 
demonstrated in animal models of formalin induced pain or paw oedema 
(Wheeler and Cowan, Agents Actions 1991, 34, 264-269) in which the novel 
5 compounds of formula I exhibit a potent inhibitory effect. Compounds of formula 
I may be used to treat all painful, hyperalgesic and/or inflammatory conditions 
in which C-fibers play a pathophysiological role by eliciting neurogenic pain or 
inflammation, i.e.: 

Acutely painful conditions exemplified by migraine, postoperative pain, bums. 

10 bruises, post-herpetic pain (Zoster) and pain as it is generally associated with 
acute inflammation; chronic, painful and/or inflammatory conditions exemplified 
by various types of neuropathy (diabetic, post-traumatic, toxic), neuralgia, 
rheumatoid arthritis, spondylitis, gout, inflammatory bowel disease, prostatitis, 
cancer pain, chronic headache, coughing, asthma, chronic pancreatitis, inflam- 

15 matory skin disease including psoriasis and autoimmune dermatoses, 
osteoporotic pain. 

Further, it has been demonstrated that the compounds of general formula I im- 
proves the glucose tolerance in diabetic ob/ob mice and that this may result 
20 from the reduced release of CGRP from peripheral nervous endings. Hence the 
compounds of general formula I may be used in the treatment of NIDDM as 
well as aging-associated obesity. Experimentally this has been demonstrated 
by the subcutaneous administration of glucose into ob/ob mice with or without 
previous oral treatment with a compound of general formula I. 

25 

The compounds of formula I may be prepared by the following method: 
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* (I) 



(CH,) r 
I 

w 



(II) (III) 



A compound of formula II wherein R\ R 2 , X, Y and r are as defined above and 
W is a suitable leaving group such as halogen, p-toluene sulphonate or 
mesylate may be reacted with an amino compound of formula III wherein Z is 
5 as defined above. This alkylation reaction may be carried out in a solvent such 
as acetone, dibutylether, 2-butanone, methyl ethyl ketone, ethyl acetate, 
tetrahydrofuran (THF) or toluene in the presence of a base e.g. sodium hydride 
and a catalyst, e.g. an alkali metal iodide at a temperature up to reflux tempera- 
ture for the solvent used for e.g. 1 to 120 h. If esters have been prepared in 
10 which R 4 is alkoxy, compounds of formula I wherein R 4 is OH may be prepared 
by hydrolysis of the ester group, preferably at room temperature in a mixture of 
an aqueous alkali metal hydroxide solution and an alcohol such as methanol or 
ethanol, for example, for about 0.5 to 6 h. 

15 Compounds of formula II and III may readily be prepared by methods familiar to 
those skilled in the art. 
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Under certain circumstances it may be necessary to protect the intermediates 
used in the above methods e.g. a compound of formula III with suitable protect- 
ing groups. The carboxylic acid group can, for example, be esterified. Introduc- 
tion and removal of such groups is described in "Protective Groups in Organic 
5 Chemistry" J.F.W. McOrnie ed. (New York, 1973). 

Pharmacological Methods 

Formalin induced pain or paw oedema 
10 Values for in vivo inhibition of formalin induced pain or oedema for the com- 
pounds of the present invention were assessed in mice essentially by the 
method of Wheeler-Aceto and Cowan (Agents Action 1991, 34, 265-269). 

About 20 g NMRI female mice were injected 20 pi 1 % formalin into the left 
15 hind paw. The animals were then placed on a heated (31 °C) table, and the 
pain response was scored. After 1 h they were killed and bled. Left and right 
hind paws were removed and the weight difference between the paws was 
used as indication of the oedema response of the formalin injected paw. 

20 Reduced release of CGRP 

ob/ob female mice, 16 weeks of age, where injected glucose (2g/kg) subcu- 
taneously. At times hereafter blood glucose was determined in tail venous 
blood by the glucose oxidase method. At the end of the study the animals were 
decapitated and trunck blood collected. Immunoreactive CGRP was determined 

25 in plasma by radio-immuno-assay. Two groups of animals were used. The one 
group was vehicle treated, whereas the other group received a compound of 
formula I via drinking water (100 mg/l) for five days before the test. 
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Values for inhibition of formalin induced pain response for some representative 
compounds are recorded in table 1 . 

5 TABLE 1 

Inhibition of formalin induced pain response at 0.1 mg/kg 



Example no. 


% Pain inhibition 


1 


35 


2 


36 


3 


16 


4 


12 


5 


30 



For the above indications the dosage will vary depending on the compound of 
formula I employed, on the mode of administration and on the therapy desired. 
However, in general, satisfactory results are obtained with a dosage of from 
about 0.5 mg to about 1000 mg, preferably from about 1 mg to about 500 mg 
20 of compounds of formula I, conveniently given from 1 to 5 times daily, optional- 
ly in sustained release form. Usually, dosage forms suitable for oral administra- 
tion comprise from about 0.5 mg to about 1000 mg, preferably from about 1 mg 
to about 500 mg of the compounds of formula I admixed with a pharmaceutical 
carrier or diluent. 

25 

The compounds of formula I may be administ red in a pharmaceutical^ accept- 
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able acid addition salt form or where possible as a metal or a lower alkylammo- 
nium salt. Such salt forms exhibit approximately the same order of activity as 
the free base forms. 

5 This invention also relates to pharmaceutical compositions comprising a com- 
pound of formula I or a pharmaceutical^ acceptable salt thereof and, usually, 
such compositions also contain a pharmaceutical carrier or diluent. The compo- 
sitions containing the compounds of this invention may be prepared by conven- 
tional techniques and appear in conventional forms, for example capsules, 
10 tablets, solutions or suspensions. 

The pharmaceutical carrier employed may be a conventional solid or liquid 
carrier. Examples of solid carriers are lactose, terra alba, sucrose, talc, gelatin, 
agar, pectin, acacia, magnesium stearate and stearic acid. Examples of liquid 
15 carriers are syrup, peanut oil, olive oil and water. 

Similarly, the carrier or diluent may include any time delay material known to 
the art, such as glyceryl monostearate or glyceryl distearate, alone or mixed 
with a wax. 

20 

If a solid carrier for oral administration is used, the preparation can be tabletted, 
placed in a hard gelatin capsule in powder or pellet form or it can be in the 
form of a troche or lozenge. The amount of solid carrier will vary widely but will 
usually be from about 25 mg to about 1 g. If a liquid carrier is used, the 
25 preparation may be in the form of a syrup, emulsion, soft gelatin capsule or 
sterile injectable liquid such as an aqueous or non-aqueous liquid suspension 
or solution. 
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Generally, the compounds of this invention are dispensed in unit dosage form 
comprising 50-200 mg of active ingredient in or together with a pharmaceuti- 
cal^ acceptable carrier per unit dosage. 

5 The dosage of the compounds according to this invention is 1-500 mg/day, e.g. 
about 100 mg per dose, when administered to patients, e.g. humans, as a 



A typical tablet which may be prepared by conventional tabletting techniques 
10 contains 



drug. 



Core: 



Active compound (as free compound 
or salt thereof) 



100 mg 



15 Colloidal silicon dioxide (Areosil") 
Cellulose, microcryst. (Avicel®) 
Modified cellulose gum (Ac-Di-Sol*) 
Magnesium stearate 



1.5 mg 
70 mg 
7.5 mg 



20 Coatino: 



HPMCapprox. 
'Mywacett* 9-40 T approx. 



9 mg 
0.9 mg 



'Acylated monoglyceride used as plasticizer for film coating. 



25 



The route of administration may be any route which effectively transports the 
activ compound to the appropriate or desir d site of action, such as oral or 
parenteral e.g. rectal, transdermal, subcutaneous, intranasal, intramuscular, 
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topical, intravenous, intraurethral, ophthalmic solution or an ointment, the oral 
route being preferred. 
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EXAMPLES 

The process for preparing compounds of formula I and preparations containing 
5 them is further illustrated in the following examples, which, however, are not to 
be construed as limiting. 

Hereinafter, TLC is thin layer chromatography, CDCI 3 is deuterio chloroform 
and DMSO-d 6 is hexadeuterio dimethylsulfoxide. The structures of the com- 

10 pounds are confirmed by either elemental analysis or NMR, where peaks 
assigned to characteristic protons in the title compounds are presented where 
appropriate. 'H NMR shifts (5 H ) are given in parts per million (ppm). M.p. is 
melting point and is given in °C and is not corrected. Column chromatography 
was carried out using the technique described by W.C. Still et al, J. Org. Chem. 

15 (1978), 43, 2923-2925 on Merck silica gel 60 (Art. 9385). Compounds used as 
starting materials are either known compounds or compounds which can readily 
be prepared by methods known car S£. 

EXAMPLE 1 

20 

2-((3-(10 ) 11-Dihydro-5H-dibenz[b,f]a2epin-5-yl)-1-propyl)amino)ben2oic acid 
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To a suspension of 10,11-dihydro-5H-dibenz[b,f]azepine (27.6 g ( 0.141 mol) in 
5 toluene (250 ml), ethyl malonyl chloride (25.0 g, 0.166 mol) was added and the 
resulting mixture was heated at reflux temperature for 1 h. Saturated aqueous 
sodium bicarbonate (200 ml) was added and the phases were separated. The 
organic phase was washed with brine (2 x 150 ml), dried (MgS0 4 ) and concen- 
trated in vacuo . This afforded 56.0 g of 3-(10,11-dihydro-5H-dibenz[b,f]azepin-5- 
10 yl)-3-oxopropionic acid ethyl ester in quantitative yield as an oil, which was 
used in the following step without further purification. 

Lithium aluminium hydride (20,0 g, 0.527 mol) was suspended in toluene (800 
ml) and tetrahydrofuran (80 ml) was added. The resulting suspension was 

15 cooled to 10-20 °C, and the above amide (0.141 mol), dissolved in 

tetrahydrofuran (250 ml), was added dropwise keeping the temperature at 10- 
20 °C. When addition was complete the resulting mixture was stirred at room 
temperature overnight. Under cooling, 2 N sodium hydroxide (200 ml) was 
carefully added followed by water (1.0 I). The organic layer was decanted off 

20 and the aqueous phase was extracted with toluene (2 x 300 ml). The combined 
organic extracts were washed with brine (2 x 100 ml), dried (MgSOJ and 
concentrated in vacuo . The residue was purified by flash chromatography on 
silica gel (175 g) using a gradient of heptane and ethyl acetate (10:0 -> 2:1). 
This afforded 21.2 g (59 %) of a^lO.H-dihydro-SH-dibenzlb.flazepin-S-yO-l- 

25 propanol as an oil. 

TLC: R ( = 0.55 (Si0 2 : ethyl acetate/heptane =1:1). 
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The above alcohol (1.17 g, 0.00462 mol) was dissolved in toluene (30 ml) at 0 
°C and triethylamine (1.18 g, 0.0117 mol) and methanesulfonyl chloride (0.70 
ml, 0.009 mol) were added. After stirring for 1 h at 0 °C, water (50 ml) was 
added. The phases were separated, the organic phase was washed with brine 
5 (20 ml), dried (MgS0 4 ), and concentrated in vacuo . The resulting crude 

mesylate was mixed with 2-aminobenzoic acid ethyl ester (5.00 ml, 0.034 mol) 
and the resulting mixture was heated at 110 °C for 16 h. Water (50 ml) was 
added, and the mixture was extracted with ethyl acetate (2 x 20 ml). The 
combined organic phases were washed with brine (20 ml), dried (MgS0 4 ) and 
10 concentrated in vacuo . The residue was purified by flash chromatography on 
silica gel (75 g) using a gradient of heptane and ethyl acetate (10:0 -> 10:2), to 
give 2.60 g of a mixture of starting material and 2-((3-(10,11-dihydro-5H- 
diben2[b,f]azepin-5-yl)-1-propyl)amino)benzoic acid ethyl ester. 

15 TLC: R, = 0.67 (Si0 2 : ethyl acetate/heptane = 1:2). 

The above crude ester was dissolved in ethanol (100 ml) and tetrahydrofuran 
(50 ml), and 4 N sodium hydroxide (30 ml) was added. After stirring for 24 h at 
room temperature the mixture was concentrated in vacuo and the residue was 

20 mixed with water (100 ml) and acidified by addition of concentrated hydrochloric 
acid. The aqueous phase was extracted with dichloromethane (2 x 30 ml) and 
the combined extracts were washed with brine (50 ml ). Drying (MgS0 4 ) and 
concentration in vacuo afforded an oil, which was redissolved in a mixture of 
ethyl acetate (4.0 ml) and heptane (10 ml). After 12 h, the precipitate was 

25 filtered off and dried, affording 0.71 g (41 %) of the title compound as crystals. 

M.p. 170-172 °C. 
Calculated for C 24 H 24 N 2 0 2 : 
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C, 77.40 %; H, 6.49 %; N, 7.52 %; Found: 
C, 77.26 %; H ( 6.76 %; N, 7.22 %. 



EXAMPLE 2 



5 



3-((3-(10 ( 11-Dihydro-5H-dibenz[b,f]a2epin-5-yl)-1-propyI)amino)propionic acid 
hydrochloride 



To a suspension of 10 t 11-dihydro-5H-dibenz[b ( f]azepine (15.2 g, 0.078 mol) in 
20 toluene (100 ml), 3-chloropropionyl chloride (9.50 ml, 0.099 mol) was added, 
and the resulting mixture was heated at reflux temperature for 1 h. Saturated 
aqueous sodium bicarbonate (100 ml) was added, and the phases were 
separated. The organic phase was washed with brine (100 ml), dried (MgS0 4 ) 
and concentrated in vacuo . This afforded 23.6 g of 3-chloro-1-(10,11-dihydro- 
25 5H-dibenz[b,f]azepin-5-yl)-1-propanone as a solid which was used in the 
following step without further purification. 

M.p. 107-108 °C. 



10 




15 
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Calculated for C 17 H 16 CINO: 

C t 71.45 %; H. 5.64 %; N, 4.90 %. Found: 

C, 71.45 %; H, 5.79 %; N, 5.01 %. 

5 To a solution of the above crude chloride (14.0 g, 0.044 mol) in tetrahydrofuran 
(150 ml) at 0 °C, sodium borohydride (6.66 g, 0.176 mol) was added, followed 
by dropwise addition of glacial acetic acid (10.0 ml). The resulting mixture was 
stirred at room temperature overnight and then heated at reflux temperature for 
2 h. More sodium borohydride (6.50 g, 172 mmol) and then borontrifluoride 

10 diethyl etherate (20.0 ml, 0.163 mol) were added and heating at reflux tempera- 
ture was continued for 20 h. Water (350 ml) was cautiously added and the 
phases were separated. The aqueous phase was extracted with toluene (3 x 
100 ml). The combined organic phases were washed with brine (3 x 100 ml), 
dried (MgS0 4 ) and concentrated in vacuo . The residue was purified by flash 

15 chromatography on silica gel (100 g) using a gradient of heptane and ethyl 
acetate (10:0 -> 10:2), to give 4.58 g (38%) of 5-(3-chloropropyl)-10,11- 
dihydro-5H-dibenz[b,f]azepine as an oil. 

TLC: R f = 0.63 (Si0 2 : ethyl acetate/heptane = 1:2). 

20 

B-Alanine ethyl ester hydrochloride (1.52 g, 0.0099 mol) was suspended in ace- 
tonitrile (5.0 ml), and diisopropylethylamine (2.41 g, 0.019 mol), a solution of 
the above chloride (1.72 g, 0.0063 mol) in acetonitrile (5.0 ml) and potassium 
iodide (0.93 g, 0.0056 mol) were added. The resulting mixture was heated at 
25 reflux temperature for 8 h and stirred at room temperature overnight. Water (50 
ml) was added and the aqueous phase was extracted with ethyl acetate (3 x 30 
ml). Th combin d organic extracts were washed with brine (2 x 20 ml), dried 
(MgSO<) and concentrated in vacuo . The residu was mixed with water (50 ml) 
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and concentrated hydrochloric acid (3.0 ml), and washed with a mixture of 
heptane (20 ml) and toluene (20 ml). The organic phase was discarded. The 
aqueous phase was extracted with a mixture of toluene (20 ml) and 
dichloromethane (20 ml). The combined organic extracts were dried (MgS0 4 ) 
5 and concentrated in vacuo . The product was crystallised by redissolving the 
residue in a mixture of ethyl acetate (5.0 ml) and heptane (3.0 ml). This 
afforded after filtration and drying 0.24 g (10%) of 3-((3-(10,11-dihydro-5H- 
dibenz[b,f]azepin-5-yl)-1-propyl)amino)propionic acid ethyl ester hydrochloride 
as a powder. 

10 

M.p. 111-120 °C. 

Calculated for C 22 H 28 N 2 0 2 ,HCI: 

C, 67.94%; H, 7.51%; N, 7.20%. Found: 

C, 67.57%; H, 7.69%; N, 7.13%. 

15 

The above ester hydrochloride (0.20 g, 0.51 mmol) was dissolved in ethanol 
(2.0 ml) and a solution of sodium hydroxide (0.10 g t 2.50 mmol) in water (0.5 
ml) was added. The resulting mixture was stirred at room temperature for 5 h. 
A mixture of water (20 ml) and concentrated hydrochloric acid (3.0 ml) was 

20 added, and the aqueous phase was extracted with dichloromethane (7x15 ml) 
and dried (MgSOJ. Evaporation of the solvent yielded a foam, which was 
mixed with water (0.5 ml). A solid precipitated, which was filtered off, washed 
with water (0.5 ml), ethyl acetate (0.5 ml), suspended in toluene (3.0 ml) and 
concentrated in vacuo , affording 0.12 g (65%) of the title c ompound as a pow- 

25 der. 



M.p. 114-117 °C. 

Calculated for C^N 2 0 2 . HCI > H 2 0: 
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C, 63.40%; H, 7.18%; N, 7.39%. Found: 
C, 63.46%; H, 7.23%; N, 7.15%. 

EXA MP LE 3 

5 

2-((N-(3-(10,11-Dihydro-5H-dibenz[b,f]a2epin-5-yl)-1-propyl)-N-methyl- 
amino)methyl) benzoic acid hydrochloride 



10 




15 



A mixture of 2-methyIbenzoic acid ethyl ester (9.87 g, 0.060 mol), 
20 carbontetrachloride (75 ml), N-bromosuccinimide (10.7 g, 0.060 mol) and 
dibenzoyl peroxide (0.62 g t 0.002 mol, containing 25 % water) was heated at 
reflux temperature for 1.5 h. The mixture was then allowed to cool to room 
temperature and filtered. The filter cake was washed with heptane (2 x 20 ml) 
and the combined filtrates were concentrated in vacuo , affording 14.9 g of a 
25 liquid, which quickly turned yellow. 'H-NMR inspection revealed that the liquid 
was a mixture of mainly the desired 2-(bromomethyl)benzoic acid ethyl ester 
and the starting material. This mixture was used in the following reaction 
without further purification. 
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A mixture of N-(3-(10 ( 11-dihydro-5H-dibenz[b,f]a2epin-5-yl)-1-propyl)-N- 
methylamine hydrochloride (1.57 g, 0.0052 mol), acetonitrile (20 ml), potassium 
carbonate (1.51 g, 0.011 mol). lithium bromide (0.23 g, 0.0027 mol) and the 
above crude bromide (1.30 g, 0.0054 mol) was heated at reflux temperature for 

5 5 h. Water (50 ml) was added and the mixture was extracted with ethyl acetate 
(2 x 30 ml). The combined organic extracts were washed with brine (30 ml), 
dried (MgS0 4 ) and concentrated in vacuo . The product was purified by column 
chromatography on silica gel (70 g) using a gradient of heptane and ethyl 
acetate (10:0 -> 10:3). This afforded 1.09 g (49%) of 2-((N-(3-(10,11-dihydro- 

10 5H-dibenz[b,fJazepin-5-yl)-1-propyl)-N-methyl amino)methyl)-benzoic acid ethyl 
ester as an oil. 

TLC: R f = 0.50 (Si0 2 : ethyl acetate/heptane = 1:1). 

15 A mixture of the above ester (0.80 g, 0.0019 mol), ethanol (10 ml), 

tetrahydrofuran (10 ml) and 4 N sodium hydroxide (2 ml) was stirred at room 
temperature for 72 h. Water (50 ml) and concentrated hydrochloric acid (3 ml) 
were added and the mixture was extracted with ethyl acetate (2 x 30 ml). The 
combined organic extracts were washed with brine (30 ml), dried (MgSOJ and 

20 concentrated in vacuo . The residue was triturated with ethyl acetate and dried 
in vacuo to give 0.71 g (87%) of the title compound as an amorphous foam. 

HPLC retention time = 24.74 minutes (5 urn C18 4 x 250 mm column, eluting 
with a 20-80 % gradient of 0.1 % trifluoroacetic acid/acetonitrile and 0.1 % 
25 trifluoroacetic acid/water over 30 minutes at 35 °C). 
Calculated for C n H n H 2 0 2t HCI. 1.75 H 2 0 
C, 66.66%; H, 6.62%; N, 5.98%; Found: 
C, 66.80%; H, 6.89%; N, 5.52%. 
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EXAMPLE 4 

2^N-(3-(10 l 11-Dihydro-5H-dibenz[b f f]azepin-5-yl)-1-propyi)-N-methyl- 
amino)nicotinic acid 

5 



10 




15 

To a solution of diisopropylamine (3.47 g, 0.034 mol) in tetrahydrofuran (100 
ml) at -78 °C, n-butyllithium (13 ml, 0.033 mol. 2.5 M in hexane) was added. 
The reaction mixture was allowed to warm up to -30 °C f and the mixture was 
then again cooled down to -78 °C. Pre-cooled 2-bromopyridine (3.0 ml, 0.032 

20 mol) was slowly added, and when addition was complete, the resulting mixture 
was stirred at -75 °C for 1 h. Ethyl chloroformate (5.0 ml, 0.052 mol) was 
added at once and the cooling bath was removed. At -10 °C, saturated aque- 
ous sodium bicarbonate (20 ml) was added followed by water (200 ml), and the 
mixture was extracted with ethyl acetate (3 x 100 ml). The combined organic 

25 extracts were washed with brine (2 x 100 ml), dried (MgS0 4 ) and concentrated 
in vacuo . This afforded 9.18 g of an oil, containing crude 2-bromonicotinic acid 
ethyl ester, which was used without further purification in the following reaction. 
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A mixture of the above crude ester (9.18 g), N-(3-(10 ( 11-dihydro-5H- 
dibenz[b f flazepin-5-yl)-1-propyl)-N-methyIamine hydrochloride (8.47 g, 0.028 
mol), diisopropylethylamine (10.6 g, 0.082 mol), acetonitrile (10 ml) and potas- 
sium iodide (1.70 g, 0.010 mol) was heated at reflux temperature for 28 h. 
5 Water (100 ml) was added and the mixture was extracted with ethyl acetate (3 
x 100 ml). The combined organic extracts were washed with brine (100 ml), 
dried (MgS0 4 ) and concentrated in vacuo . The residue was purified by column 
chromatography on silica gel (90 g) using a gradient of heptane and ethyl 
acetate (10:0 -> 10:7), affording 6.63 g (36%) of crude 2-(N-(3-(10,11-dihydro- 
10 5H-diben2[b,f]a2epin-5-yl)-1-propyl)-N-methylamino)nicotinic acid ethyl ester as 
an oil. 

TLC: R, = 0.74 (Si0 2 : heptane/ethyl acetate = 1:1). 

15 A mixture of the above crude ester (6.60 g), methanol (50 ml), tetrahydrofuran 
(30 ml) and 4 N sodium hydroxide (10 ml) was stirred at room temperature for 
24 h, at 65 °C for 9 h and then at room temperature for 48 h. Water (100 ml) 
and concentrated hydrochloric acid (10 ml) were added and the product was 
extracted with dichloromethane (3 x 20 ml). The combined organic extracts 

20 were washed with brine (100 ml), dried (MgS0 4 ) and concentrated in vacuo . 
The residue was purified by column chromatography on silica gel (100 g) using 
a gradient of heptane and ethyl acetate (1:1 -> 0:1). This afforded 1.93 g 
(50%) of the title compound as an oil, which crystallised after standing 1 day at 
room temperature. The product was recrystallised from a mixture of ethyl 

25 acetate and heptane tc give 1.45 g of the title compound . 



TLC: R f = 0.32 (Si0 2 : thyl acetate). 
M.p. 133-135 °C. 
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Calculated for C 24 H 25 N 3 0 2 : 

C f 74.40 %; H, 6.50 %; N, 10.84 %; Found: 

C, 74.46 %; H, 6.65 %; N, 10.70 %. 



5 



EXAMPLE 5 



3-((3-(10,11-Dihydro-5H-diben2[b,f]azepin-5-yl)-1-propyl)amino)benzoic acid 



A mixture of S-CS-chloropropyO-IOJI-dihydro-SH-dibenzfb.flazepine (1.5 g, 
20 0.0055 mol, prepared similarly as described in example 2) and potassium 
iodide (5.4 g t 0.0327 mol) in methyl ethyl ketone (100 ml) was heated at reflux 
temperature for 1 h and then stirred at room temperature overnight. The 
mixture was filtered and the solvent evaporated in vacuo . The crude halogenide 
was dissolved in dry dimethyl sulfoxide (15 ml) and kept. A solution of 3- 
25 acetylaminobenzoic acid ethyl ester (1.5 g, 7.4 mmol) in dry dimethyl sulfoxide 
(15 ml) was heated to 50 °C and sodium hydride (0.32 g, 8.1 mmol, 60 % oil 
dispersion) was add d in portions. The resulting mixture was h at d at 120 °C 
for 2.5 h, and the mixture was allowed to cool to 80 °C befor th above 



10 




15 
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solution containing the halogenide was added. The resulting mixture was 
heated at 1 15-120 °C overnight and then allowed to cool to room temperature. 
Water (100 ml) was added and the resulting mixture was extracted with 
dichloromethane (3 x 200 ml). The organic extracts were discarded and pH of 
5 the aqueous phase was adjusted to 7. The aqueous phase was extracted with 
ethyl acetate (100 ml) and dichloromethane (2 x 100 ml), and the combined 
organic extracts were dried (MgSOJ. The volatiles were removed in vacuo to 
give a residue which was purified by flash chromatography on silica gel (200 g) 
using ethyl acetate as eluent, affording 1.0 g of 3-(N-acetyl-N- 
10 (3-(10 I 11-dihydro-5H-dibenz[b,f]azepin-5-yl)-1-propyl)-amino)benzoic acid ethyl 
ester as an oil. 

TLC: R f = 0.32 (Si0 2 : ethyl acetate). 

15 To a solution of the above ester (1.0 g, 0.0023 mol) in ethanol (5 ml), 4 N 
sodium hydroxide (0.6 ml) was added and the mixture was stirred at room 
temperature for 6 h and then left in a freezer overnight. The reaction mixture 
was allowed to warm up to room temperature and additional 4 N sodium 
hydroxide (0.6 ml) was added. The mixture was stirred at room temperature for 

20 3 h. Water and 4 N hydrochloric acid (1.7 ml) were added, and the mixture was 
extracted with dichloromethane (2 x 200 ml). The combined organic extracts 
were dried (MgS0 4 ) and the solvent was evaporated in vacuo . The residue was 
stripped twice with dichloromethane and dried in vacuo affording 0.5 g (59 %) 
of the title compound as an amorphous solid. 

25 

HPLC retention time = 25.4 minutes (5 pm C18 4 x 250 mm column, eluting 
with a 20-80 % gradient of 0.1 % trifluoroacetic acid/acetonitrile and 0.1 % 
trifluoroacetic acid/water over 30 minutes at 35 °C). 
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'H NMR (400 MHz, CDCI 3 ) 8 1.90 (q, 2H) t 3.18 (s. 4H), 3.20 (t. 2H), 3.85 (t f 
2H) ? 6.71 (dd, 1H), 6.92 (t, 2H), 7.05 - 7.21 (m, 7H), 7.27 (d, 1H), 7.41 (d, 1H). 

EXAMPLE g 

5 

2-((3-(10 ( 11-Dihydro-5H-diben2o[a,d]cyclohepten-5-ylidene)-1-propyl)amino). 
benzoic acid 




To a suspension of potassium carbonate (8.3 g, 0.06 mol) and potassium 
iodide (3.3 g, 0.02 mol) in methyl ethyl ketone (100 ml), 2-aminobenzoic acid 

20 ethyl ester (2.1 ml, 0.014 mol) and 5-(3-bromo-1-propylidene)-10,11-dihydro-5H- 
dibenzo[a,d]cycloheptene (3.00 g, 0.0096 mol) were added and the mixture was 
stirred vigorously at reflux temperature for 12 days. After cooling, water (100 
ml) was added and the phases were separated. The aqueous phase was 
extracted with ethyl acetate (100 ml) and the combined organic extracts were 

25 dried (MgSOJ and evaporated in vacq p. The residue was purified by column 
chromatography on silica gel (800 ml) using a mixture of ethyl acetate and 
heptane (1:10). This afforded 1.2 g of 2-((3-(10,1l-dihydro-5H-dib nzo- 
[a,d]cycloh pten-5-yiidene)-1-propyl)amino)benzoic acid ethyl ester as an oil. 
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The above ester (1.2 g) was dissolved in 96 % ethanol (20 ml) and 1 N sodium 
hydroxide (10 ml) was added. The mixture was heated at reflux temperature for 
3 h and stirred overnight at room temperature. Water (50 ml) and diethyl ether 
(35 ml) were added. The phases were separated and the aqueous phase was 
5 washed with diethyl ether (35 ml). The aqueous phase was treated with 1 N 
hydrochloric acid, and extracted with ethyl acetate (75 ml). The organic phase 
was dried (MgSO<) and evaporated in vacuo to give 0.36 g of the title com- 
pound as a solid. 



10 M.p. 164- 167° C. 

Calculated for C 2S H 23 N0 2 : 

C, 81.27 %; H, 6.29 %; N, 3.79 %; Found: 

C, 80.84 %; H, 6.44 %; N. 3.65 %. 

15 

FXAMPLE 7 

5-Bromo-2-(N-(3-(10,11-dihydro-5H-diben2o[a ( d]cyclohepten-5-ylidene)-1- 
propyl)amino)benzoic acid 

20 
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5 

5-(3-Bromo-1-propylidene)-10.1 1-dihydro-5H-dibenzo[a,d]cycloheptene (6.13 g, 
19.6 mmol, prepared as described in WO 9518793), potassium carbonate (10.8 
g, 78 mmol), potassium iodide (4.3 g t 26 mmol), and 2-amino-5-bromobenzoic 
acid methyl ester (3.00 g, 13.0 mmol) were mixed in methyl ethyl ketone (200 

10 ml) and heated at reflux temperature for 17 days. After cooling, the mixture 
was filtered, and the filtrate was evaporated. The residue was purified by 
column chromatography on silica gel (800 ml) using a mixture of ethyl acetate 
and heptane (1:9) as eluent. This afforded 1.14 g of crude 5-bromo-2-(N-(3- 
(10 ( 11-dihydro-5H-diben2o[a,d]cyclohepten-5-ylidene)-1-propyl)amino)benzoic 

15 acid methyl ester. This was used in the next step without further purification. 

TLC: R, = 0.44 (Si0 2 : ethyl acetate/heptane = 1:10). 

The above crude ester (1.14 g ) was dissolved in ethanol (10 ml) and 1 N 
20 sodium hydroxide (10 ml) was added. The resulting mixture was heated at 
reflux temperature for 16 h. After cooling, water (150 ml) was added. The 
resulting mixture was extracted with diethyl ether (2 x 100 ml), and the organic 
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phases were dried (MgS0 4 ) and evaporated. The resulting crude product was 
purified by column chromatography on silica gel (200 ml) eluting first with 
heptane then with a mixture of ethyl acetate, heptane and acetic acid (1:2:0.03) 
to give 0.47 g (51 %) of the title compound. 

5 

M.p. 226.5-227.0 °C 
Calculated for CjjH^BrNCv 
C, 66.97 %; H, 4.95 %; N, 3.12 %. Found: 
C, 67.28 %; H, 5.01 %. N, 2.94 %. 
10 'H-NMR (200 MHz, CDCI 3 +DMSO-d 6 ): 5 2.47 (q. 2H). 2.78 (bd. 2H). 3.00 (bd, 
2H). 3.3 (b. 2H). 5.59 (t. 1H), 6.36 (d, 1H), 7.0-7.3 (m, 9H), 7.99 (d, 1H). 



1 5 2-(N-(3-(3-Chloro-10,1 1-dihydro-5H-dibenz[b,f]azepin-5-yl)-1-propyl)amino)- 
benzoic acid 



EXAMPLE 8 



20 
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3-Chloro-10 ( 11-dihydro-5H-dibenz[b,f]a2epine (3.82 g, 16.6 mmol) was dis- 
solved in toluene (20 ml). A solution of 3-chloropropionylchloride (2.53 g, 19.9 
5 mmol) in toluene was added dropwise, and the resulting mixture was heated to 
95 °C and stirred at that temperature for 30 minutes. The mixture was stirred 
overnight at room temperature. Further 3-chloropropionylchloride (2.53 g, 19.9 
mmol) was added and the mixture was stirred at 95 °C for 1.5 h. After cooling, 
0.2 M sodium hydroxide (10 ml) was added, and the phases were separated. 

10 The organic phase was diluted with more toluene (50 ml), and washed with 
first 0.2 M sodium hydroxide (6x10 ml) and then with more 0.2 M sodium 
hydroxide (3 x 20 ml) until the water phase was alkaline. The organic phase 
was washed with water (3x15 ml), brine (25 ml), and dried (MgS0 4 ). Evapor- 
ation ia^acUQ afforded 5.23 (98 %) crude 3-chloro-1-(3-chloro-10,11-dihydro- 

15 5H-dibenz[b,f]azepin-5-yl)-1-propanone as an oil. This was further purified by 
addition of a mixture of heptane and ethyl acetate (1:1). This afforded 3.14 g 
(59 %) of the product as a solid. 

A 1.0 M solution of lithiumaluminium hydride in tetrahydrofuran (18.7 ml, 18.7 
20 mmol) was introduced into a 250 ml dry, three-necked, roundbottom flask under 
a nitrogen atmosphere. The solution was cooled on an icebath. Concentrated 
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sulphuric acid (0.5 ml) was added dropwise, with caution, over 10 minutes. 
More dry tetrahydrofuran (20 ml) was added to compensate for evaporated 
solvent and the mixture was stirred for 15 minutes. Additional tetrahydrofuran 
was added (20 ml) and the icebath was removed. The mixture was stirred for 
5 75 minutes at room temperature. The above amide (3.0 g, 9.3 mmol) was 
dissolved in dry tetrahydrofuran (25 ml) and dropwise added over 20 minutes. 
The reaction mixture was stirred for 1 h. Water (0.7 ml) was added, followed 
subsequently by 4 N sodium hydroxide (0.7 ml) and water (2.1 ml). Stirring was 
continued for 30 minutes. The mixture was filtered (hyflo) and evaporated in 
10 yacUQ, affording 2.70 g (95 %) 3-chloro-5-(3-chloropropyi)-10,11-dihydro-5H- 
dibenz[b,f]azepine as an oil. 

The above chloride (1.0 g, 3.3 mmol) was dissolved in 2-aminobenzoic acid 
ethyl ester (3.6 ml, 25 mmol), and potassium iodide (0.54 g, 3.3 mmol) was 

15 added. The resulting mixture was heated at 110 °C overnight After cooling, 
water (40 ml) was added. The aqueous mixture was extracted with ethyl 
acetate (2 x 25 ml), and the combined organic phases were washed with brine 
(25 ml) and dried (MgS0 4 ). After evaporation in vacuo , the crude 2-(N-(3-(3- 
chloro-10,11-dihydro-5H-dibenz[b,f]azepin-5-yl)-1-propyl)amino)benzoic acid 

20 ethyl ester was used directly in the next step. 
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The above ester was dissolved in a mixture of ethanol (160 ml) and 
tetrahydrofuran (80 ml). A solution 4 M sodium hydroxide (50 ml) was added, 
and the reaction mixture was stirred at room temperature for 53 h. After 
evaporation of the solvents, water (150 ml) was added, and the solution was 
5 acidified by addition of concentrated hydrochloric acid. The mixture was 
extracted with dichloromethane (2 x 50 ml). The combined organic extracts 
were washed with brine (75 ml) t dried (MgS0 4 ) and evaporated in vacuo . The 
residue was redissolved in acetone (6 ml) and water (20 ml) was added. The 
resulting precipitate was filtered off and suspended in water (150 ml), and the 
10 mixture was stirred overnight. The solid was filtered off and recrystallised in 
isopropyl acetate. This afforded 0.5 g (37 %) of the title compound . 

M.p. 176 - 178 °C 
Calculated for C^H^OjCI: 
15 C, 70.84 %; H ? 5.70 %; N, 6.88 %, Found: 
C, 70.45 %; H, 5.85 %; N. 6.65 %. 
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CLAIM? 

l^A compound of formula I 

5 



10 




(I) 



wherein R 1 and R 2 independently are hydrogen, halogen, trifluoromethyl, 
hydroxy, C^-alkyl or C^-alkoxy; and 
15 Y is >H-CH 2 -, >£H-CH 2 - or >£ = CH- wherein only the underscored atom 
participates in the ring system; and 

X is -0-, -S-, -C(R 8 R 7 )-, -CH 2 CH 2 -, -CH = CH-CH 2 -, -CH 2 -CH=CH-, -CH 2 - 
(C = OK -(C = 0)-CH 2 -, -CH 2 CH 2 CH 2 -, -CH = CH-, -N(R 8 )-(C = 0)-, -<C = 0)- 
N(R 8 h -0-CH 2 -, -CH 2 -0-, -S-CH 2 -, -CH 2 -S-, -(C = 0)-, -N(R 9 )- or -<S = 0)- 
20 wherein R 6 , R 7 , R 8 and R 9 independently are hydrogen or C^-alkyl; and 
r is 1, 2 or 3; and 



Z is selected from 
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wherein n is 0 or 1 ; and 
5 R 3 is -(CH 2 ) m OH or -<CH 2 ),COR 4 wherein m is 0, 1 ( 2, 3, 4, 5 or 6 and s is 

0 or 1 and wherein R 4 is -OH, -NH 2 , -NHOH or C V6 -alkoxy; and 

R 5 is hydrogen, halogen, trifluoromethyl, hydroxy, C^-alky! or C^-alkoxy; 
and 

R 10 is hydrogen or C 1a6 -alkyl; 
10 A is C^-alkylene, C 2 . 6 -alkenylene or C 2 . e -alkynylene; 
or a pharmaceutically acceptable salt thereof. 

2^A compound according to claim 1 wherein R 1 and R 2 independently 
represent hydrogen, halogen or C^-alkoxy. 

15 

3*A compound according to the previous claim wherein R 1 and R 2 
independently are hydrogen or halogen. 

4tA compound according to any one of the preceding claims wherein Y is 
20 >N-CH 2 -or >C = CH-. 

JLA compound according to any one of the preceding claims wherein X 
represents -0-, -S-, -CH 2 CH 2 -, -CH 2 CH 2 CH r , -CH = CH-, -0-CH 2 , -CH 2 -0-, - 
S-CH 2 -, -CH 2 -S-, -(C = 0)- or-{S = OK 

25 

&A compound according to the previous claim wherein X is -CH 2 -CH 2 -. 

2LA compound according to any one of the preceding claims wherein r is 

1 or 2. 

30 

fiiA compound according to any one of the preceding claims wherein Z 
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represents 



R 10 




wherein n is 0 or 1 . 

10 

iLA compound according to the previous claim wherein R 3 is -{CH 2 ).COR 4 , 
wherein s is 0 or 1 and wherein R 4 is -OH, methoxy or ethoxy. 

10. A compound according to claim 9 wherein R 3 is -COOH. 

15 

11. A compound according to claim 8 wherein R 4 is -OH. 

12. A compound according to claim 8 wherein R 5 is hydrogen or halogen. 
20 13. A compound according to claim 8 wherein R 10 is hydrogen or methyl. 

14. A compound according to the preceding claims wherein A is ethylene. 

15. A compound according to any one of the claims 1 through 14 
25 selected from the following: 

3-(N-Methyl-N-(3-(10,1 1-dihydrodibenzo[a,d]cyclohepten-5-ylidene)-1- 
propyOaminolpropionic acid; 

30 4-(N-Methyl-N-(3-(10 f 11-dihydrodibenzo[a,d]cyclohepten-5-ylidene)-1- 
propyl)amino)butyric acid; 
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3-{(3-( 10,11 -Dihydro-5H-dibenz[b,f]azepin-5-yl)-1 -propyl)amino)propionic 
acid; 

2-(N(3-(10,1 1-Dihydro-5H-dibenz[b ( f]a2epin-5-yl)-1-propyl)-N-methyl- 
5 amino)succinic acid; 

2-(|3-{10,11-Dihydro-5H-dibenz[b ( f]azepin-5-yl)-1-propyl)amino)benzoic 
acid; 

10 2-(N"<3-(10J1-Dihydro-5H-dibenz[b,f)azepin-5-yl)-1-propyl)-N-methyl- 
amino)nicotinic acid; 

2-((N-(3-(10 r 11-Dihydro-5H-dibenz[b # fJazepin-5-yl)-1-propyl)-N-methyl- 
amino)methyl)benzoic acid; 

15 

2-((N-(3-{ 1 0, 1 1 -Dihydro-5H-dibenz[b,f]azepin-5-yl)-1 -propyl)-N-methyl- 
amino)-1 -cyclohexanecarboxylic acid; 

2- (3-{10 ( 11-Dihydro-5H-dibenz[b,f]azepin-5-yl)-1-propylamino)pyridin-3-ol; 

20 

3- ((3-(10,11-Dihydro-5H-dibenz[b,f]az8pin-5-yl)-1-propyl)amino)benzoic 
acid; 

2-((3-(10,1 1-Dihydro-5H-dibenzo[a,d]cyclohepten-5-ylidene)-1- 
25 propyl)amino)benzoic acid; 

2-<N-(3-(3-Chloro-10,1 1 -dihydro-5H-dibenz[b,f]azepin-5-yl)-1 - 
propyl)amino)benzoic acid; 

30 5-Bromo-2-(N-(3-(1 0, 1 1 -dihydro-5H-dibenzo[a,d]cyclohepten-5-ylidene)-1 - 
propy!)amino)benzoic acid; 
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or a pharmaceutical^ acceptable salt thereof. 

16. The use of a compound according to any of the claims 1 through 15 
as a medicament. 

17. The use of a compound according to any of the claims 1 through 1 5 
for preparing a medicament for the treatment of neurogenic inflammation. 

18. The use of a compound according to any of the claims 1 through 15 
for preparing a medicament for the treatment of insulin resistance in NIDDM 
or aging, 

19. A pharmaceutical composition comprising as active component a 
compound according to any of the claims 1 through 15 together with a 
pharmaceutically carrier or diluent. 

20. A pharmaceutical composition suitable for treating neurogenic inflam- 
mation comprising an effective amount of a compound according to any 
one of the claims 1 through 1 5 together with a pharmaceutically acceptable 
carrier or diluent. 

21. A pharmaceutical composition suitable for treating insulin resistance 
in NIDDM or aging comprising an effective amount of a compound accord- 
ing to any one of the claims 1 through 1 5 together with a pharmaceutically 
acceptable carrier or diluent. 

22. The pharmaceutical composition according to claims 19, 20 or 21 
comprising between 0.5 mg and 1000 mg of the compound according to 
any one of the claims 1 through 1 5 per unit dose. 

23. A method of treating neurogenic inflammation in a subject in need of 
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such treatment comprising administering to said subject an effective 
amount of a compound according to any one of the claims 1 through 15. 

24. A method of treating insulin resistance in NIDDM or aging in a subject 
5 in need of such treatment comprising administering to said subject an 
effective amount of a compound according to any one of the claims 1 
through 15. 

2Sa A method of treating neurogenic inflammation in a subject in need of 
10 such treatment comprising administering to said subject a pharmaceutical 
composition according to claim 20. 

2£L A method of treating insulin resistance in NIDDM or aging in a subject 
in need of such treatment comprising administering to said subject a 
1 5 pharmaceutical composition according to claim 21 . 

22± A method of preparing a compound according to claim 1 , 
CHARACTERIZED in 

20 a) reacting a compound of formula II 



25 




(ID 



30 

wherein R\ R 2 , X, Y and r are as defined above and W is a suitable leaving 
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group such as halogen, p-toluene sulphonate or mesylate, with a compound 
of formula III 



HZ (I") 
wherein Z is as defined above to form a compound of formula I; or 

b) hydrolyzing a compound of formula I, wherein R 4 is C v8 -alkoxy, to form 
a compound of formula I wherein R 4 is OH. 

28. Any novel feature or combination of features described herein. 



15 
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